Anti-inflammatory effect of resveratrol as a dietary supplement in an antigen-induced arthritis rat model.  by Riveiro-Naveira, R.R. et al.
Fig. 1. Gene expression of IL10 in M0 (A), M1 (B), and M2 (C) macro-
phages, of IL1ra in M0 (D), M1 (E), and M2 (F) macrophages, of CCL18 in
M0 (G), M1 (H), and M2 (I) macrophages, and of IL6 in M0 (J), M1 (IK), and
M2 (L) macrophages. Each dot represents the effect of one SF donor on the
macrophages with the mean. The dotted line represents the gene
expression without SF.
d Cartilage 22 (2014) S57–S489Fig. 2. – H&E images of infrapatellar fat pad after ACL reconstruction
10 - Arrows label enhanced cellularity, arrowheads identify vascularity,
stars label ﬁbrosis
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Purpose: Inﬂammatory cells like macrophages, lymphocytes and neu-
trophils in hyperplasic synovial tissue have been identiﬁed as key
players in the onset and development of rheumatoid arthritis (RA).
Resveratrol (RSV) is a natural antioxidant with potent immunomodu-
latory and anti-inﬂammatory properties. The aim of this study was to
investigate the preventive effect of dietary resveratrol and its ability to
suppress inﬂammatory arthritis progression in an acute antigen-
induced arthritis (AIA) rat model.
Methods: Six-week-old female Lewis rats were randomized into four
study groups: healthy group (n ¼ 19), AIA group (n ¼ 24), RSV group (n
¼ 26) and diclofenac (DCF) group (n ¼ 17). RSV (2 mg/day) was
administered daily by oral gavage as a dietary supplement beginning
one month before AIA induction until sacriﬁce day, 48 h after intra-
articular injection. DCF (1.2 mg/day) was orally administered three days
before AIA induction until sacriﬁce day. Joint swelling was assessed by
measuring the mediolateral diameter of both right and left knee joints
with a digital calliper. Severity of inﬂammation was evaluated using a
blind damage scoring system (H&E). To characterize inﬂammatory cell
inﬁltration and chemokine levels, CD68, CD3 and MCP-1 expression
were evaluated by immunohistochemistry.
Results: On day 2 after intraarticular injection, RSV animals exhibited
signiﬁcant reduced knee swelling, similar to DCF group, in comparison
to AIA animals (mediolateral diameter mean: RSV 7.775  0.169 mm;
DCF 7.776  0.253 mm, vs. AIA 8.281  0.127 mm; p < 0.05). Accord-
ingly, histopathological evaluation demonstrated a reduction in syno-
vial hyperplasia and cell inﬁltration in both RSV and DCF groups
compared to AIA animals. CD68 and CD3 inﬁltrate was signiﬁcantly
attenuated in RSV rats synovium (0.843  0.369, n ¼ 5 and 1.290 
0.198, n ¼ 19, respectively) compared to AIA group (CD68 3.741 1.428,
n ¼ 5 and CD3 2.868  0.5707, n ¼ 18, p < 0.05), similar to DCF group
(CD68 1.656 0.522, n¼ 13 and CD31.753 0.359, n¼ 15). MCP1 levels
in the synovium were signiﬁcantly attenuated in RSV and DCF groups
compared to AIA animals (3.167  0.2649 and 2.453  0.628, respec-
tively vs. AIA 4.400  0.4922, p < 0.05).
Conclusions: The results of this study suggest that a dietary supple-
ment with the natural antioxidant resveratrol can effectively control
inﬂammation and could exert a protective effect against RA establish-
ment and progression.
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ARTHRITIC SYNOVIAL FLUID INFLUENCES EXPRESSION OF PRO- AND
ANTI-INFLAMMATORY MEDIATORS IN MACROPHAGES
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Purpose: Synovitis is a common trait of Osteoarthritis (OA) and Rheu-
matoid Arthritis (RA), with the synovial membrane showing a con-
sistent inﬁltration of immune cells. Macrophages are recruited to the
joint where they induce and maintain the inﬂammatory state by
secreting pro-inﬂammatory mediators. Given the key role of macro-
phages in arthritic pathologies, the aim of this study was to investigate
Abstracts / Osteoarthritis anS290how macrophages react to the stimuli typical of the diseased joint
environment. Therefore, we evaluated the effect of OA and RA synovial
ﬂuid (SF) on the transcriptional expression of pro- and anti-inﬂam-
matory mediators in different macrophage phenotypes.
Methods: SF samples of 6 donors with no joint disease (Ctrl SF) were
bought. SF was also obtained from 10 donors with end-stage knee
osteoarthritis (OA SF) and from 10 donors with rheumatoid arthritis (RA
SF). Monocytes were isolated from the buffy coats of 3 healthy donors
with CD14 positive selection and pooled together. Immediately after
isolation, adherent macrophages were either cultured in non-activating
conditions (M0), stimulated with IFNg and TNFa towards a pro-
inﬂammatory phenotype (M1 activation), or with IL4 towards an anti-
inﬂammatory phenotype (M2 activation). After 12 hours of culture in
M0, M1, or M2 conditions, macrophages were treated with or without
the different types of SF (50% V/V). All samples were cultured for an
additional 12 hours and then harvested to analyze the transcriptional
expression of IL6, TNFa, IL1b, IL10, CCL18, CD206 and IL1Ra. Comparison
among the different types of SF was performed by One-Way ANOVA for
non-parametric data (Kruskal-Wallis test) with a Dunn’s multiple
comparison post hoc test.\
Results: Stimulation of macrophages with IFNg and TNFa resulted in
the upregulation of IL6, TNFa, and IL1b, and in the down-regulation of
CD206 demonstrating that anM1 phenotypewas induced. IL10 was also
upregulated in M1-stimulated cells, probably as a feedback reaction to
the pro-inﬂammatory stimulation. On the other hand, M2 stimulation
induced the expression of CCL18, CD206 and IL1ra conﬁrming the
induction of an M2 phenotype.Compared to Ctrl SF, IL10 gene expres-
sion was decreased in response to RA SF in both M0 (Fig. A) and M2
macrophages (Fig. C). OA SF also decreased IL10, but only in M2 mac-
rophages (Fig. C). OA SF increased IL1ra gene expression in M0, M1, and
M2 macrophages (Figs. D, E, and F). RA SF also increased IL1ra but only
in M0 macrophages (Fig. D). IL6 and CCL18 gene expression were
decreased by RA SF in M2 macrophages (Figs. I and L) compared to Ctrl
SF. No effect was seen regarding these genes by OA SF. TNFa, IL1b, and
CD206 were not affected at all by any type of SF in any of the macro-
phage phenotypes (data not shown).
Conclusions: Compared to Ctrl SF, OA SF decreased pro-inﬂammatory
processes as shown by the decrease in IL10 (which is normally high
when macrophages are in a pro-inﬂammatory environment) and the
